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I’hc AVII<l S onboard  calibrator Iwcanlc operational  in 1992. ‘1’bis subsys[cm  on [Ile AVIRIS
SCnSOJ  Ilas opc]atc(i r]on)ir]ally  [}]r-ouyl)out”  tllc 1 99? and 1993 t’li:t)l season, l’tlis paper dcscribcs
tllc dala rl)casurd  by [Ilc onboard calibration and tl)c lwoprinlary  uses ot’llwsc data.

1.() IN’I’I<C)I)LJC’-I’IC)N

‘1’l)c AVIRIS  onhwd  calibrator subsys[cn)  rncasurcs tt)c intensity on a curlcn[ stal)ilizc(i lan)p
(C’llricnct  al., 1991)i\t tllciJCg,ir)lli:l:. :lrlCl CrlLl()l  C:lCllilig})l  lirlC. ‘I’his signa] isl))ctlsllrt’(ltl)rolr:l)
lllr~’cfrltcrs:lt](lflo])) tllc surfac co{  aclmscds}]u(tcr.  ‘1’IICSC four l])c;isll[crt]cr) lstl[~’rcfcllc(i  toasttlc
nigh, sl)cclr-ai, low am-t dark onboard calibration dala, Onboard C[!lit)riltor ?ncasurcn)cnts arc
dclivcr”cd will] al] AVIRIS  dat:ias  a fourlinc  AVIRIS  in)a:,c file. I;acll Iinc ha$614san)plcs  a n d
CO1l CspO1](lS  10 onr of Il]c ont)oikrd calit)ratm  posilio[]s, In tl]ispapcro]]]y  tllc IIi:.l]intcnsily  a)ld
(Iillk d a t a  !Iorn tllc ont)(xud calit)rator  are used.

I):it:( fror]]t  llcorlt)o:lr(lc:  ilit)ratort);lvc” tw[)prir]l;  iryllscs. l:irst, tttc(lat:l  lll:lyt~c llsc(itof)i~ti]tli?e
the tractability of the calibration of tlm dclivcrc(l AVH<IS  da[a to IIIC Iabol-story radion]etric
calibralicrn  standard. Second, IIWSC  data may bc used to monitor arid norlllali?c tlrc inflight
Iildlonlctric  pcrforrnancc  of AVIRIS  throu:]r  ttlc f]ight scasorl ((irccn Ct a]., ]!)9?).  ~’hcsc uscs arc
(icscribcd and arlexarnplc prcscntcd  intl]c foliowing  Scctionsofttlc  paper,
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Asctofll]cas~ircT]~  et\tsfI-()l]]  tllcol~k~oar(l calitJra~(>r  is:icqtlirc(l incmljuncticr~  lwithtbcrdimnetric
calibration of AVIRIS  in the labmatrwy. “1’lwsc data are acquired as AVIRIScl:lta arcll]cast]rccl
fr-o]t)  [tm radiomctrically  calibrated intc:,rating sphere. I;rol]) analysisof the AVIRIS  digi[imd
numbers (I)N) and the integrating sphere radiance tbc radirmctric  calibration cmfficicnts  arc
Ca]cu]atcd for AVIRIS  (~hricrl, ct a]., 1990). A[tllcs:\rl~c til~~c, asct()f cl;\tz\ isar~aly~c(l  fro]l~tl]c
AVIRIS onboard calibrator. ~’his data set consists of the average high minus (lark ont)oat(l
c:tlit)r-:ltc)r sigr):tl forttlc  pcriodof lat)or:itory  ra(li()rr)ctric  c:]librati()r).  Aplc)tof  tt]chigl] ll]int]sclark
data at tllc tirnc of laboratory calibration in 199? is given in };igurc  1. I’hcsc data measure
AVJ}-?lS  mlimr]ctric pcrforrnancc  in terms of tt)c onboar(]  calibrator signal and are provi(lccl  with all
dclivcrc(l AVIRIS(lat:iin  1992 and 1993.

Witl)ct\cl) AVlklS,  airt)orrlc  flig})t  ]ir)cclat:i  fro]]~tl)c  or) boarclcalibrator  arcrrlcasLlrcd. Aplotof
tl)ct)ig]) r))irll]s  clarkcl:it:t  forttlc  AVIRIS  inflight c:ilibrationc xpcrirncntheldon  thc30th  of May
199? is:,ivcr] inl:i,:ure  2. Thcscdata  nlcasurc AVIRIS  inftight radiomctri cpcrformance in terms
of tl]c onboar(l  calibrator signal. If the onboar-(1 calibrators stable, tlwn aratioof the ]aboratory
sigrl:ll over t he  irlfll:,l)t sigrl;~] Wi]] S1)OW ar)y cl)llr)gc in AVIR]S pcrforln;  ~r)ce. SOn)C  ch;ingc  i s
cxpcctdgivcntbat  thcopcratiorl:il  cnviror)rncnt insi(lc  the Qbayoftbc  IiR-2at  20kn)al[itu(lc,4
psi, and ICSS  than 10 clcgrccs  ~ differs considerably from the cnvironrnent  in the AVIRIS
laboratory. A plot of ttlc ratio of ttlc laboratory signal over ir~fli:ht signal for the onboard
c[ilibriltor is given in l;igurc 3. A ratio of 1.0 indicates noonboa[d  calibrator nlcasured change in
ra(liornctric pcrformancc. I’his plot shows AVIRIS  to bc remarkably stable bctwccn  the laboratory
and flight over Rogers I)ry l,akc, Tbc small Ctisag,rccmcnt  at 410 nm is likely related to a
quanti~.ationc rrordue  totbc low signal from theonboardc alibmtor.” At 1400, 1900,  an(l 2500, the
cr[orr));lyb c:lt[r-ibl]te(l [oactiffcrcncc  inwater-vaporintbc AVIRISscnsor  bctwccn  the laboratory
and the 20 krn altitude. ‘1’hougb the agrccrncnt  is quite good, multiplying:,  this ra[io by tile
dclivcrd AVIRIS  r:idiancc will incrementally improve the tractat)ility of the inflight ra(liancc to
tl)cl:it)oriitorys  tarldarcl. A ~)lotof tt]cor)boar(l calit)rator cc)rrcc[c(l  r[lcliance for Rogers  I)ry I,ake is
,givcrl in IJip. urc 4. Ar)alysis  of the stability of tbc onboard  ca]ibrtitor  in t}rc ]abor:itory” as well as
(I}c  current supplied totbc lii?np  indicates t}tc onboar-d  c:ilit)r:itors}]olllcl  bc stat)lc to bcttcrtharr  tlrc
3 pcrccnt Icvcl.

3,() ];l,l(;  }1”1’  SI;ASON  P}; RF13RMANC};  NORMAI,lZA’I’ION  ANI) MONII’OR]NG

‘1’hc  scc.ord  prin)ary usc of the onboard calibrator is for rnonitorirlg and nor[nali~ing  the riidiomctric
pcrlorlnarwc  of AVIRIS  from ftiglrt to fligl]t  during the flight season. When comparing AVIRIS
da[a acquirc(l  at multiple sites in the flight season a ratio of tbc inflight bi.gll minus dark signal



lWIWCCII IIiyll[s  ]l~ay bc used to brinp. tllt}sc AVIRIS  da[a SCIS  into ag[cc[lmnt,  Ttlis nwtllod is
c’ulrcnlly bcinx used witil tl]c invc[sion of’ AVIRIS iI~casurcd  r ad i ance  to appa ren t  surlacc
rc!lcc. t:im’c  (Gr~.cll, 1990, dmi (;rccn ct al.. I 993a) using an intligtlt calil~ralion  ckpc[illlcn[  (( ’oncl
cl al., 198X, and Green et al., I 9931))  as the absolulc ra(lio]nctf  IL- caliblatioll.

As tt]c pcll’orl~~ancc of’ the onboald calibrator is lullltcr  valida[cd IIlc ct)llcc[ioll dcscr-ibcd  may
bcxw]t~c an op[ion available di!cctly tronl tllc AVIRIS  data facility. in I 994, it is plaoncd [bat the
on board calibrator  wit] bc impr-ovcd to incrcasc Itlc radioroclr-ic  stabilily 10 bc[tcr  than 3%. in
addition, sl)cctra] and gcotnetrir  calibriition s[an(iards  ]IIay bc incorporated into the AVIRIS
ontward Cillibrator.

5.() ~ON(’1 .LJSION

‘1’hc onboard calibrator ]tlay bc oscd to improve the [ractabili[y  01 the in flig]lt radiomctric
calibratiotl  of AVIRt S and 10 nonl~alirc the radiol]~ctlic cttaractcristics  01 ttlc data SC[ acquired at
dillcrcn(  tirncs in tllc fligll[ season. in 1992 and 1993, it is Icft [0 tllc sricncc  invcstigatm  to
Pcrfotln  the simple calculations rcqui[cd to ulitizc Jllcsc data.
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l’i~urc 1. }Iigll minus dark shutlcr intensity signal measured by tlm cmboard calibrator at the time
of AVIRIS  sensor calibration in the laboratory.
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I;igurc  2. }Iigl) minus dark signal for the AVIRIS onboard calibrator measured inflight  over
Rogers l)ry 1,akc, California on the 30tb of May 1992.
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l:igu[e ~. Ra(io of tbc onboard calibrator signal rncasurcd  in the laboratory divided by the signal
in flight.
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]~iglllc 4. c;orl)parisor)  of the ciclivcrcd spectral radiance from AVIRIS  and tlw onboard  calibrator
]]wcliflcd radiarwc.


